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lobe seizures presenting as ictal dyscalculiaTo the Editor,
Most frontal-lobe seizures present as contralateral clonic
movements, unilateral or bilateral tonic motor activity,
bizarre movements, complex automatism, and inconsistent
patterns of cognitive impairment [1]. These diverse pre-
sentations make them a diagnostic challenge.
Dyscalculia is an impairment in which patients have diffi-
culty doing simple mathematical tasks; it is usually acquired
late in life because of a neurological injury. This is seen pri-
marily in patients with dominant-hemisphere lesions.
We report a 67-year-old man with late-onset nondomi-
nant frontal-lobe seizures and ictal dyscalculia as the main
manifestation.
A 67-year-old retired high school teacher, right-handed
and a regular mahjong player, presented in our emergency
room with bouts of dull response when playing mahjong. He
had been playing mahjong for 3 hours that day. He was
transfixed and poorly responsive for about 5 minutes in the
middle of the game. He stated that he could not think at
that time, but that he was aware of what was happening.
He had no eyeball deviation, trismus, limb convulsions, or
incontinence during these attacks. He had a long-term
history of hypertension, coronary artery disease, and hy-
peruricemia with regular follow-ups and good control. He
denied a history of trauma and substance abuse, including
alcohol. He had no history of epilepsy or psychiatric illness.
He had 5e15-minute cluster spells of dull response more
than 10 times/d, for which phenytoin was prescribed. The
dullness episodes persisted, although their frequency
slightly decreased. A bedside video-electroencephalogram
(EEG) recorded one spell, during which he suddenly had a
mildly dull response: hewas speaking slowly when answering
a question. He was, however, oriented and could follow
simple orders. He was markedly unable to calculate during
the spell: he couldnot subtract 7 from100.However, hehada
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examination was otherwise normal, without lefteright
disorientation, dyslexia, dysgraphia, or finger agnosia. The
patient evinced no abnormal movements such as convulsions
or eyeball deviations. An ictal EEG showed rhythmic epilep-
tiform discharges that appeared to originate in the right
frontal area, with ipsilateral hemispheric spreading and
relatively limited homologous contralateral involvement
(Figure 1). Neurological examinations, including calculation,
were immediately normal after the spell. The basic labora-
tory datadblood count, liver and renal functions, sodium,
calcium, magnesium, and glucosedwere all within normal
limits. Brain magnetic resonance imaging revealed only
bilateral periventricular white matter changes and mild
atherosclerotic changes of intracranial arteries, without
abnormal signals at the cortex or meninges.
We suspected late-onset nonlesional frontal-lobe sei-
zures presenting as ictal dyscalculia and gave him intrave-
nous valproate. The patient’s seizure frequency markedly
decreased. When he was discharged, he was seizure-free
and was treated with oral valproate. He had no further
seizures during the subsequent 24-month follow-up,
whether or not he played mahjong.
Frontal lobe seizures manifesting as ictal dyscalculia
are extremely rare. Our patient had ictal dyscalculia with
a nondominant frontal origin. Although dyscalculia is seen
primarily in patients with dominant parietal-lobe lesions,
it has been reported [2] that consistent frontoparietal
activation patterns are essential in response to number
processing and calculation. Patients with dyscalculia might
show weaker neural activation in the right insula and the
right inferior frontal lobe than do healthy controls [3]. In
addition, functional imaging showed that bilateral inferior
frontal gyri (Brodmann area 9) responded to calculation
tasks, but that number tasks elicited responses only in the
right inferior frontal gyrus [4]. The inferior frontal gyri
have been associated with difficult calculation tasks. An
ictal frontal dysfunction might thus impair normal calcu-
lation ability.nlesional nondominant frontal lobe seizures presenting as ictal
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Figure 1. An ictal EEG. (A) Rhythmic activities (2e2.5 Hz) originated in the right frontal area, with ipsilateral hemispheric
spreading. (B) Right frontal rhythmic activities were superimposed by fast spikes that appeared in a quasiperiodic fashion at in-
tervals of about 1 second, during which the patient presented significant dyscalculia. Background activities were slower in bilateral
hemispheres. EEG Z electroencephalogram.
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culties doing calculations and find successive oper-
ationsdparticularly backward operations, e.g., 100 e
7ddifficult. Attention difficulties, perseveration, and
impaired complex mathematical concepts are the features
of frontal dyscalculia [4]. Our patient did not show
perseveration or overt attention difficulties.
Calculation is an essential process when playing
mahjong, which involves a series of additions in digit
patterns (odd or even). Seizures during mahjong playing
have been reported in the literature, mainly in the form of
complex partial seizures [5]. Although some patients had
other types of spontaneous seizures, these seizures during
mahjong playing were considered to be related to reflex
seizures. A few of the patients with mahjong epilepsy did
have either intermittent slowing or spikes in the right
frontotemporal region [5]. We thus hypothesize that when
our patient plays mahjong, the paroxysmal ictal epilepti-
form activities, principally in the right frontal area, are
associated with dyscalculia. Nevertheless, why the dys-
calculia was so prominent during these seizures warrants
investigation.
In conclusion, we report the first case of late-onset
nonlesional nondominant frontal-lobe seizures presenting
as ictal dyscalculia, with a probable origin in the rightPlease cite this article in press as: Hsieh M-T, et al., Late-onset no
dyscalculia, Kaohsiung Journal of Medical Sciences (2016), http://dx.frontal area. Detailed history taking and seizure semiology
combined with EEG monitoring would be helpful for
determining the rare presentation of ictal dyscalculia.
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